Our goal is to get local normal forms for these systems both for the principal symbol (classical normal form) and for the pseudo-differential system (semi-classical normal form). The classical normal form uses canonical transformations and gauge transforms while the semi-classical normal form uses quantized versions of the previous transformations (Fourier integral operators and pseudo-differential gauge transforms). The semi-classical normal form can be used in order to describe the solutions of the system near the singular manifold (Landau-Zener type formulae, propagation of localized states, semi-classical measures). The reader is supposed to have already a knowledge of [3] . Some arguments work the same way and are only sketched. ' 1. The geometric setting.
We will consider a d x d Hermitian system of pseudo-differential equations in near some point zo C TRn (with the symplectic form Q = E7=1 dçj 1B where the kernel of the principal symbol H class is of dimension 2. We will denote by pthe manifold ~p -0} (more precisely the principal ideal C°°.p) is the dispersion relation. We can reduce the system near the point zo to a 2 x 2 system for which the principal symbol vanishes at the point zo. We will assume that (*) the mapping z -~ Hclass(Z) is transversal at zo to W2 -A) dim ker A = 2} C Herm(Cd). [9] and [11] : it is the case where E.B # 0 with the notations of these papers.
2. The hyperbolic corank 2 (?-~C) in Born-Oppenheimer approximation, [3] , [12] and [10] . In [9] , it is the case where E.B = 0 and [E[ &#x3E; 3. The case of one degree of freedom with parameters is studied in [5] (adiabatic limit, hyperbolic case (P,7-t) ) (see also [15] and [19] ) and in [7] and [8] (elliptic case: band crossings, (7~-)).
2. The general strategy.
We will proceed for each case along the same lines: It is well known (see [2] or [3] ) that near a point zo E T*R' such that we can split microlocally the system into a direct sum of a (d -2) x (d -2) elliptic block and a 2 x 2 block whose principal symbol vanishes at zo. The dispersion relations of the initial system and the small one are the same. In what follows, we will always assume that this splitting has been done and therefore we have a 2 x 2 system to study.
For convenience, the transversality hypothesis (*) has been formulated in Section 1 for the big system. 4 . A lemma about gauge transforms.
The following Lemma A study of the solutions of the normal form in terms of 2-scale semiclassical measures is given in [9] and [11] .
For simplicity we will restrict our discussion to the + case (of the normal form) and 2 degrees of freedom (n = 2). The -case is similar. In this case, the singular manifold is the point zo -(o, 0) in T*R 2 . The classical dynamics is integrable and easy to discuss. There is a stable (resp. unstable) manifold of dimension 1 [15] and [5] Weyl-symbol is independent of (Xl, Ç1, X2). 9 In the elliptic case (E) :
where q is a self-adjoint pseudo-differential operator of order 0 whose Weylsymbol is independent of (Xl, Ç1, X2).
The microlocal solutions of the previous models can be studied following the same lines as in [3] . The The hyperbolic case is strongly related to [5] (see also [19] ) while the elliptic normal form has been introduced as a model in [7] and [8] [7] and [8] .
We want to solve near (o, 0) E T*R the folllowing system:
We get, using the notations of subsection 5. Figure 1 ). 
